SUMMARY
(1-pm p a r t i c l e d i a m e t e r ) . An approximate e t c h r a t e of 0.3 pm/min was achieved 
h e s i n t e r e d p o l y c r y s t a l l i n e S I C , t h e s u r f a c e s as p o l i s h e d and a f t e r exposure t o c a v i t a t i o n were examined by surface p r o f i l o m e t r y .
The s t y l u s used was a diamond w i t h a 2-pm r a d i u s o f c u r v a t u r e a t i t s t i p ( s t y l u s t i p w i d t h , 2 pm)
. The s t y l u s f o r c e was 1 mN (100 m g f ) . A l l s u r f a c e p r o f i l e s were t a k e n a t a v e r t i c a l m a g n i f i c a t i o n o f 5000 o r 1 0 000 times, and a t a h o r i z o n t a l m a g n i f i c a t i o n o f 100 times. The o v e r a l l s e n s i t i v i t y o f t h e system was c a l i b r a t e d by u s i n g a roughness standard w i t h t h r e e grooves, which were n o m i n a l l y 0.34 pm deep a t t h e v e r t i c a l m a g n i f i c a t i o n o f 5000 and 10 000 t i m e s . U l t i m a t e s e n s i t j v i t y o f t h e system was l i m i t e d because t h e f l n i t e s i z e o f t h e diamond prevented p e n e t r a t i o n o f t h e f i n e s t dents, scratches, o r I r r e g u l a r i t i e s . However, such surface p r o f i l e s c o u l d determine t h e dent o r s c r a t c h depth t o w i t h i n 0.03 pm. . However, t h e eroded s u r f a c e s o f t h e s i n g l e -c r y s t a l S I C r e v e a l e d a l a r g e number o f grooves, a t which t h e S I C was a t t a c k e d more r a p i d l y t h a n a t t h e other areas. M a t e r i a l was removed p r e f e r e n t i a l l y a t t h e s e s i t e s [ f i g . Typical examples of the etched surface are shown in Figs. 3 and 4 for the single-crystal Sic specimens as polished and after exposure to cavitation for 4 hr, respectively. The etched surface of the SIC that had been mechanically polished showed indivldual etch pits and etch grooves several mlcrometers wide as well as deep (Fig. 3 ) . The etched surface of the SIC exposed to cavitation for 4 hr showed a large number of Individual etch pits, two coupled etch pits, arrays of etch plts (including a spiral hexagonal depression of etch pits), and etch grooves (fig. 4 ) . The etch pits were again several micrometers wlde and deep. The individual etch pits correspond to dislocatlons and to defects other than dislocations, such as impurities. The two coupled etch pits correspond to dislocation half-loops developed by the applicatlon of a compressive stress due to bubble collapse during cavitation. [ Fig. 5(a) ].
RESULTS AND DISCUSSION

Cavl t a t i on Damage
The uniaxial stress concentration generated by bubble collapse during cavitation on the SIC {OOOl} surface acts along the {lOiO} slip plane and in the <0001> slip direction. When the stress reaches a critical value, slip I s inltlated in the SIC, and a dislocation Is formed.
However, the {lOiO} <0001> slip system i s active Such dislocation can be expanded and localized in arrays with an applied stress. 
Thus, t h e experiment conducted e s t a b l i s h e d t h a t t h e S I C s u r f a c e deforms p l a s t i c a l l y d u r i n g t h e c a v i t a t i o n e r o s i o n process and t h a t d i s l o c a t i o n e t c h p i t s a r e formed when t h e s u r f a c e i s c h e m i c a l l y etched. F i g u r e 6 presents t y p i c a l examples o f t h e etched s u r f a c e f o r t h e s i n g l e -c r y s t a l S I C specimens as p o l i s h e d and a f t e r exposure t o c a v i t a t i o n f o r 2, 4, and 6 h r , r e s p e c t i v e l y . The e t c h p i t d e n s i t y i n a S l C c r y s t a l i n c r e a s e s w l t h an i n c r e a s e I n exposure t i m e t o c a v i t a t i o n . T h i s i n c r e a s e i s due p r i m a r i l y t o an i n c r e a s e I n t h e amount o f d i s l o c a t i o n generated i n t h e s u r f i c i a l l a y e r o f S I C . I n o t h e r words, i t i s due t o an i n c r e a s e i n t h e e x t e n t of t h e p l a s t i c d e f o r m a t i o n of t h e S I C s u r i i c l a l l a y e r . A t t h e
1 beginning of t h e cavitation erosion process t h e actual damage takes place a t independent small areas.
rapldly w i t h increasing exposure time t o c a v i t a t i o n . Finally, t h e damage takes place over the e n t i r e surface exposed t o c a v i t a t i o n [ F i g . 5 ( d ) ] .
However, during c a v i t a t i o n the damaged area spreads 
Each profile was
The data of 
The r e s u l t s i n d i c a t e t h a t t h e depth and t o t a l number o f pores on t h e
y c r y s t a l l i n e S I C surfaces g e n e r a l l y i n c r e a s e d markedly w i t h
exposure t o c a v i t a t i o n f o r t h e f i r s t 2 h r . T h i s i s i n r e l a t i o n t o those pores
h e prism-shaped S I C g r a i n s (6.9 pm) ( t a b l e 1 ) .
CONCLUSIONS The f o l l o w i n g c o n c l u s i o n s were drawn f r o m t h e d a t a presented h e r e i n on
t h e p l a s t i c deformation and f r a c t u r e o f s l n g l e -c r y s t a l and s i n t e r e d p o l y c r y s t a l l i n e S I C produced by t h e bubble c o l l a p s e o f c a v i t a t i o n . 
